INTRODUCTION: Antipsychotic medicines are used regularly or when required in residential aged care facilities to treat symptoms of dementia, but have been associated with several adverse effects.
RESULTS:
Overall, 31.4% of nurse managers responded to the survey. They mostly (88%) had ≥ 1 year's relevant work experience and 83% of facilities provided care for those within the range of 21 to 100 residents. Respondents reported that staff education on dementia management occurred early in employment. Two-thirds of participants reported non-pharmacological interventions were commonly used for managing challenging behaviours, while less than half (45%) cited administering antipsychotic medicine. Respondents reported 'managing behavioural symptoms' (81%) as one of the main indications for antipsychotic use. Frequently identified adverse effects of antipsychotic medicines were drowsiness or sedation (64%) and falls (61%). Over 90% reported general practitioners reviewed antipsychotic use with respect to residents' target behaviour 3-monthly, and two-thirds used an assessment tool to appraise residents' behaviour.
DISCUSSION: Staff education on dementia management soon after employment and resident 3-monthly antipsychotic medicine reviews were positive findings. However, a wider use of behavioural assessment tools might improve the care of residents with dementia and the quality use of antipsychotic medicines.
KEYWORDS: Quality use; antipsychotic medicines; non-pharmacologic interventions; challenging behaviour; adverse effects; residential aged care facilities 1 
Introduction
Behavioural and psychological symptoms of dementia are usually managed with both non-pharmacological and pharmacological interventions. 1 The use of antipsychotic medicines may provide short-term benefits for some neuro psychiatric symptoms (eg aggression), but remains unproven for other behaviours (eg wandering). 2, 3 Risperidone is the only antipsychotic approved for neuropsychiatric symptoms of dementia. [4] [5] [6] Antipsychotic medicines, although beneficial in the treatment of psychotic symptoms, with frequent and prolonged 12, 13 Antipsychotic medicines use can be influenced by nurses' opinions and routine care practices, including the selection of pharmacological or non-pharmacological measures and audit requirements. A recent study 14 highlighted the role of registered nurses and the positive influence their skills have had in residential aged care. Nursing staff provide care to improve residents' health and wellbeing through processes that can affect the safe use of antipsychotic medicines. 15 Ministry of Health-accredited auditors regularly assess providers' compliance with medicines management against the Standards New Zealand (NZS) 8134 HDSS (Health and Disability Services (Safety) Standards 2008). 16, 17 These Standards include legislation and accreditation matters, policy implementation, staffing and staff competencies, documentation of allergies and sensitivities, selfmedication and medication management practices (for controlled and other medicines), and security or safety measures in place. [16] [17] [18] [19] [20] Managers and staff are informed of the findings and address any concerns. Although the New Zealand Ministry of Health promotes better use of antipsychotic medicines by stipulating regular medicine reviews, auditing antipsychotic use in each facility and nationally might be more effective.
Quality use of medicines involves the appropriate decisions and practice norms about health maintenance, disease prevention and cure, made by individuals, or on behalf of the population. 21 The Best Practice Advocacy Centre in New Zealand (bpac nz ) has outlined specific indicators for monitoring prescribed antipsychotic medicines. These include monitoring response to target behaviour for any antipsychotic administered, adverse events monitoring, regular (3-monthly) medicine reviews and trialled withdrawals of antipsychotic medicines. 22 This current study intends to provide cross-sectional feedback on antipsychotic use against the background of bpac nz quality use indicators, and to help identify contributory nursing education and care processes that influence antipsychotic use in residential aged care facilities. The findings are pertinent in the light of recent implementation of a national integrated assessment tool to aid nurses' evaluation of residents' specific needs. 18, 23 The aim of this study, therefore, was to examine quality use of antipsychotic medicines in older people in residential aged care facilities in New Zealand, from practices reported by nurse managers. Specific objectives included identifying: (i) severity of dementia in residential aged care facilities; (ii) common non-pharmacological therapies for dementia symptoms; (iii) availability of staff education about dementia management; (iv) types of antipsychotic medicines used; (v) monitoring for specific targets and challenging behaviours in people prescribed antipsychotic medicines; (vi) common adverse effects; and (vii) people conducting antipsychotic reviews.
Methods
A 3-month cross-sectional survey of nurse managers about practices related to the quality use of antipsychotic medicines was conducted in residential aged care facilities across New Zealand. Accredited residential aged care facilities were
WHAT GAP THIS FILLS
What is already known: Antipsychotic medicines are used regularly and when required in residential aged care facilities to manage some symptoms of dementia. This is a concern, as adverse effects have been associated with regular long-term use.
What this study adds: The study found non-pharmacological methods were commonly used for managing the challenging behaviour of aged care residents with dementia, but antipsychotic medicines were also used. Education on dementia management takes place early in staff members' employment and respondents were aware of the potential sequelae of using antipsychotic medicines. However, wider use of standard behavioural assessment tools might improve the care of residents with dementia and the quality use of antipsychotic medicines. identified (by types of care and geographical location) through available data from the Ministry of Health. Facility contact addresses were identified from the Ministry of Health and ElderNet websites.
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Survey instrument
The questionnaire comprised 22 items with
closed-and open-ended questions. The instrument was purpose-developed and piloted by four volunteer nursing staff who had experience of working for at least 1 year in residential aged care. The volunteers took no further part in the study. Three researchers with expertise in quality use of antipsychotic medicines developed the survey around known themes about antipsychotic use for dementia. Initially, a literature review was conducted and three group meetings were held to identify core areas of interest. For each stage, consensus was reached on the inclusion of each item by consent of a fourth researcher with a lay view on the subject. This ensured a balance on decisions or modifications made after the instrument had been piloted.
Study participants and ethics
Potential participants were registered nurses working as managers of accredited residential aged care facilities; one from each of the 318 facilities in a stratified sample (refer to sampling). Service types provided by residential aged care facilities included four levels of care: (i) rest home; (ii) hospital-level; (iii) dementia unit; or (iii) psychogeriatric care. Strict information confidentiality and anonymity was followed for nurse managers agreeing to participate in the survey, and they had the option of withdrawing from the study at any point in time. Returning a filled and completed questionnaire was regarded as an indication of consent to participate. The Human Ethics Committee, University of Otago approved the study (reference: D15/129).
Questionnaires were sent out in batches to selected facilities along with a covering letter, an information sheet and consent form. Follow-up reminders were sent fortnightly in three successive cycles via mail to ensure proper management of questionnaire returns, as recommended by Fowler.
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Sample and sampling technique 
where, n = sample size of facilities
The response rate for questionnaires administered to health professionals is generally between 25 and 30%. 28 To ensure at least 85 responses were obtained, we needed to send the questionnaires to between 284 and 340 facilities. Therefore, a total of 318 facilities (half of the nationally accredited residential aged care facilities in New Zealand) were sent the survey instrument.
Registered nurses working as clinical managers, departmental or unit heads in residential aged care facilities were included in the study.
Data analysis
Descriptive statistics were used to summarise survey findings. Odds ratios between groups of different dementia types (based on the nurses' opinions) and their confidence intervals were also determined. Dementia type was defined as no dementia, mild, and moderate-to-severe dementia. The odds ratio for the survey outcome of each question was calculated by using no dementia as the reference group. Only returned and completed surveys were included in the analysis. All data analyses were performed using IBM SPSS 22.0. 29 
Results
Overall, 31.4% (100/318) of nurse managers responded to the survey. The return rate was balanced between North Island 31.4% (70/223) and South Island 31.6% (30/95). Most respondents (88.0%) had > 1 year of work experience in residential aged care facilities, and 83% of facilities were estimated to be home to those within the range of 21 to 100 residents. Thirty-seven percent 
Non-pharmacological interventions
The five most common non-pharmacological therapies used in residential aged care facilities were: music therapy (91%), exercise therapy (89%), pet therapy (74%), environmental modification (61%) and gardening (61%). These were ranked identically for residents with or without dementia. Non-pharmacological interventions were more commonly reported for residents with moderate-to-severe or mild dementia compared to residents without dementia. For example, environmental modification was more common for residents with moderate-to-severe dementia (OR 5.13 (95% CI 1.41-18.66)) than for residents with no dementia. Interventions that were less common for residents with moderate-to-severe dementia included aromatherapy (OR 0.31 (95% CI 0.06-1.56)), restraint (OR 0.97 (95% CI 0.08-11.48)) and one-on-one interventions (OR 0.29 (95% CI 0.08-1.01)).
Staff education
According to respondents, staff were mostly educated about dementia in the first 4 weeks of employment, with a 43% and 45% modal frequency for both nurses and caregivers, respectively. Further textual analysis confirmed 'Nurse Assessor', 'Clinical Manager', 'Career Force' and 'ACE training' as the main providers of aged care education.
Behavioural monitoring
The nurse managers reported that specific target behaviour monitoring occurred very frequently (59%) or frequently (35%) for residents prescribed antipsychotic medicines (Figure 1 ). Behaviour appeared to be monitored by in-house assessment tools (39%) and the Nursing Home Behaviour Problem Scale (17%). For challenging behaviours, in addition to non-pharmacological interventions, antipsychotic administration and one-onone counselling were the fourth and fifth most preferred methods to manage challenging behaviour of residents. In Figure 2 , the most challenging behaviours to manage were presented against 
Antipsychotic use and adverse effects
Commonly prescribed antipsychotic medicines were risperidone (by 83% of respondents), olanzapine (37%), quetiapine (84%), clozapine (21%) and haloperidol (39%) (Figure 3 ). The main indications intended for antipsychotic medicine use included behavioural symptoms (81%), psychiatric illnesses (42%) and mood disorders (36%). Frequently identified adverse effects of antipsychotic medicines included drowsiness or sedation (64%), falls (61%) and weight gain (27%). Most nurse managers (73%) reported that a facility-instituted protocol existed to alert residents' general practitioners (GPs) to review anti psychotic medicines use in residents (particularly if there was no response to target behaviour); 26% were either not sure or had no protocol in place (Figure 1 ). Respondents indicated that weight gain, tardive dyskinesia and hypotension were less common in residents with mild dementia than in those with no dementia.
Antipsychotic use reviews Figure 1 shows that 93% of respondents reported that GPs reviewed the use of antipsychotic medicines on a 3-monthly basis to assess a resident's target behaviour response. Antipsychotic medicine use was most commonly reviewed by a multidisciplinary team (specified as 'other') or by pharmacists supplying the medicines, or a nurse practitioner.
Discussion
This study provides an overview of practices and opinions relating to quality use of anti- psychotic medicines and dementia care in a sample of nurse managers from residential aged care facilities in New Zealand. The managers reported some positive findings: staff education on dementia and its management occurred mostly early after commencing employment and non-pharmacological therapies were widely used for residents with dementia. Where indicated, antipsychotic medicines were second-generation agents (perhaps less likely to cause extrapyramidal effects). Prescribers conducted antipsychotic use reviews on a 3-monthly basis, and protocols and behaviour tools were quite commonly used to alert GPs to review these medicines, or to help staff monitor behaviour in response to therapy. In contrast, some facilities did not use such protocols or tools. For example, 32% of respondents were unaware of the use of a behavioural assessment tool in their facilities, which suggests they might benefit from training in this area. The nurse managers highlighted challenging behaviours that increased the stress burden on staff members, endorsing the need for appropriate education for staff and therapies for residents.
Firstly, education for staff on dementia care and its management occurred in the initial weeks after commencing employment. Education and training is essential to help new staff working in a potentially stressful setting. 30 The 2013 New Zealand Framework on Dementia Care recommends focused strategies that support residents' independence while ensuring safety by using a people-centred approach. 31 Respondents indicated these non-pharmacological therapies were commonly used in these facilities (eg exercise), as part of first-line therapy for people experiencing behavioural and psychological symptoms of dementia. 22 Ongoing training is needed to improve dementia care for residents and appropriate use of antipsychotic medicines because 'best-practice' changes over time. This could be organised by facility managers and be a Ministry of Health accreditation requirement.
Secondly, respondents highlighted the adverse effects frequently seen in residents taking antipsychotic medicines, including weight gain, falls, drowsiness or sedation. The bpac nz recommends monitoring for these effects. 4 The same guidelines recommend monitoring behavioural symptoms, and most facilities in this study used in-house tools for this process. About one-quarter of facilities, however, were not using any particular measure.
General practitioner review of antipsychotic medicines to target symptoms at regular intervals was mostly conducted three-monthly. Whether this actually happens or is influenced by the need to follow ideal expectations, needs to be further explored. Registered nurses administer some medicines under 'standing orders' for residents; the orders are signed by a GP. 32 These medicines are most commonly creams, laxatives and analgesics, but in theory, antipsychotic medicines could be administered in this way. To our knowledge, this is not the case, and prescribed antipsychotic medicines are administered only 'when required' or regularly. 11 The national picture on this is unknown and would need future research.
The bpac nz guide to antipsychotic medicines in dementia recommends the use of antipsychotic medicines only '…as a last resort if aggression, agitation or psychotic symptoms cause severe distress or an immediate risk of harm to the patient or others.' 22 In addition, target behaviour(s) should be identified before prescribing an antipsychotic, the response to treatment monitored, and the antipsychotic withdrawn if there is no response. Protocols to prompt anti psychotic review may serve as quality checks and should be considered in facilities not using them. Three-monthly reviews are consistent with bpac nz guidelines 22 and may result in many facilities having protocols to alert GPs to do this. However, regular internal and national audits of anti psychotic use may be more effective at improving their use.
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The nurse managers indicated behaviours that staff found particularly challenging were physical or verbal aggression, sundowning, shouting, punching, being resistive and agitation, which are usually associated with increased nursing staff burden or distress. Similarly, in a recent English survey, 37% of rest home managers reported aggression as being the most frequent type of challenging behaviour. 33 Daily care for residents with dementia and related behavioural symptoms, including the administration of antipsychotic medicines, can be stressful at times for caregivers and nurses. 30, 33 Risperidone was the most commonly recalled antipsychotic medicine by nurse managers working in residential aged care. This was expected, as it is the only antipsychotic approved in New Zealand for behavioural and psychological symptoms of dementia. 4 Other second-generation antipsychotic agents like olanzapine and quetiapine were common, but may have had other off-label uses (eg anxiety, insomnia, delirium). Off-label use for many indications has been reported locally and internationally. [34] [35] [36] The current study reports that haloperidol (a firstgeneration antipsychotic indicated for agitation) is used in several residential aged care facilities. However, duration of use was not ascertained and use may have possibly been consistent with bpac nz guidelines. 4 These guidelines recommend haloperidol for 'short-term treatment of delirium and psychoses associated with dementia'. 22 Longterm use is not advocated because of its propensity to cause extrapyramidal side-effects like tardive dyskinesia. 37 Respondents indicated that a multidisciplinary team approach was commonly used to review antipsychotic medicine use. This strategy is advocated by several experts in quality use of medicines. 31, 38 In Australia, comprehensive clinical medication reviews by specially trained pharmacists have been shown to be effective in reducing inappropriate prescribing. 39 To our knowledge, this is the first study to examine practice related to antipsychotic medicine use for dementia aged care residents in New Zealand by surveying a nationally representative sample of nurse managers of residential aged care facilities. Robust statistical sampling methods were used to reduce selection bias among the participants. The survey instrument was developed by a research team, and was piloted by people with appropriate experience.
A study limitation was modest survey returns, possibly missing some interesting findings and reducing the generalisability of results. Nevertheless, the response rate was similar to surveys of other health care professionals that have reported 342 VOLUME 8 • NUMBER 4 • DECEMBER 2016 J OURNAL OF PRIMARY HEALTH CARE rates of 13-32%. 28, 40 Another limitation included the response type, which was mainly subjective; that is, based on the nurse managers' estimates and opinions. Therefore, responses could be a source of bias. A 'socially desirable response' to some questions given by nurse managers was mitigated by including survey items that 'check' previous responses (eg availability of a protocol to prompt antipsychotic review served as a check for GPs review of antipsychotic medicines used in response to target symptoms). The study did not investigate how often staff received ongoing medicine use training, or examine the specific content of the training; for example, the extent of information provided about antipsychotic medicines. Individual data for residents with dementia were not obtained in this study, so responses were and should be interpreted cautiously.
In conclusion, non-pharmacological therapies were widely used based on survey data. Staff dementia education occurred mostly within the first few weeks of employment. Risperidone, olanzapine and quetiapine were the most commonly used antipsychotic medicines. Responses indicated prescribers conducted antipsychotic use reviews on a 3-monthly basis, but protocols to alert GPs to conduct reviews could be more widely implemented, including tools to monitor for adverse effects. Nurse managers highlighted challenging behaviours that increased the stress burden of staff. A multidisciplinary approach to antipsychotic medicines reviews and monitoring specific target behaviours soon after prescribing would improve care for dementia residents. 41 We anticipate this national survey will help inform decision-makers, policy planners and health strategists on processes that influence and improve quality use of antipsychotic medicines in residential aged care.
